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T6e waste blend composition Fable 1) is based on normalized track radionuclide components ("WC), historical tank data, and assumptions on the pretreatment of the waste.@ The HEW simulant feed specification for the waste blend composition provides direction for the preparation of laboratory-scale and larges d e HLW blend sirnulant to be & in melter feed preparation studies and melter testing.
Previous HLW shulants have been prepared with a neutralized current acid waste (NCAW) composition excluding acutely toxic and radioactive elements. The feed specification for the waste blend simulant uses a procedure similar to the preparation procedure for NCAW simulant. The . elements Bi, W, Co, Np, Re, Th, Tl, Hg, V, and Cm, and the anion, CN, which are present in the blend waste composition are not present in the NCAW simulant composition. Acutely toxic and radioactive species are either substituted or eliminated from the composition Fable I ) . The waste blend preparation differs from the NCAW simulant preparation in the addition of mineral phases (boehmite, cancranite, sodium silicate, and silica) as the sources for Al and Si.@) As a result, the ,preparation of Al(OH), by addition of NaOH to Al(N0,X is eliminated. Cyanide (CN) will be added as N+NiFe(CN), which has been reported to be the major source of CN in the tanks (Burger et al.
1991).
The addition of N&NiFe(CN), to the batch is necessary because of possible catalytic reactions and release of toxic gases involving CN. However, there is a possibility of an uncontrollable exothermic reaction with a criticaI temperature of 330°C and a -3012 kJ per mole energy release for reaction with NaN03, and a -3708 kJ per mole energy release for reaction with NaNO, (Burger et al. 1991). Therefore, the decision to add N+Nie(CN), in a particdar application needs to be carefully considered. As with the NCAW, the organic component of the waste blend simulant will be added as oxalate. This decision was based on the prediction that organic complexants in the waste tanks break down into oxalate (Agnew 1994, p. SO).
The waste blend feed specification is written for the preparation of loo0 L of waste simulant and is summarized as follows. A stock simulant is prepared by &st coprecipitating a hydroxide slurry containing major waste oxide elements (Fe, Ni, Nd, Zr, and Mn). The (Table 5) The vessels used in this procedure should be equipped with a cooling capabilities, an agitating impeller, and tank ventilation. During the preparation, slurry temperatures should be maintained below 40°C to controI e x o t h d c reactions during tbe hydroxide precipitation steps. Agitation times should be sufficient to ensure compIete dispersion and homogeneity of the slurries. Determination of the appropriate agitation times is left up to the user.
The capacity of the tanks used will determine the number of washing steps required to remove excess sodium nitrate. Analysis steps are to only be used as verification that all the chemicals were added and added in the correct amounts. Uncertainties in the analytical data should be considered before the use of these measurements for chemical adjustments.
A centrifuge should be used for all the solids separation steps. Primary constraints in the selection of solids separation methods include retention of solids to meet total quantity requirements and prevention of conditions that will alter pliysical properties and/or chemical species of components.
Results of previous work at PNL have shown that the chemical species of iron and zirconium can be affected on exposure to air. For this reason, separation methods should be chosen to limit the solids concentration of the slurries to a maximum of 30 wt96 during intermediate processing steps. Using a settleldecant separation method is not recommended due to the potential formation of a suspension that gels and requires large quantities of dilution water and extended settling times.
Quantities of the components used to prepare the simulant are identified in the following procedure by M, where X is A, B, C, etc. Values of A, B, C, etc. can be found in the tables.
Highly toxic or carcinogenic components are shaded and no radioaczive constituents are added. 
Preparation of Major Component Slurry
This part of the procedure provides instructions to precipitate MnG and neutralize, precipitate, and wash a major component hydroxide slurry. Quantities of the components can be found in Table 2. A.
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T3C-95-148 Page 9 of 19 If sodium nickeI ferrocyanide is omitted or if the amount is decrqied from the value given in s d o n 2.6, the amount of iron should be increased to account for the iron that would have been added with the sodium nickel ferrocyanide.
If sodium nickel ferrocyanide is omitted or if the amount is decreased from the value given in section 2.6, the amount of nickel should be increased to account for the nickel that would have been added with the sodium nickel ferrocyanide.
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Agitate the vessel contents and collect a representative sample for analysis. Analyze the sample (slurry analysis 2) to confirm the amount of components in the slurry. Major cations should be within f 10% of target values listed in Table 2 and the solubIe/slightly soluble components should be withii f 15% of the values specified in Table 3 .
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Page 11 of 19 After a pH between 10 and 11 is reached, continue to agitate the slurry for 1 hour. If the pH has dropped below 10 a h the 1 hr mixing period, add additionai NaOH to return the pH to between 10 and 11.
In a separate vessel, prepare a 0.1 M NaOH solution of approximate volume [AAJ L.
Perform the wash/solids separation sequence (using a centrifuge and leaving a fxnal volume such that the weight percent solids of the slurry is less than 20 wt%) to lower the amount of soluble nitrate less than 5 g for every liter of final total volume (Le. lo00 L). The wash solution is to be a 0.1 M NaOH solution which w i l l preserve the high pH of the solution. It is estimated based on past preparations, that 2 to 3 equivalent volumes, a total of [AA] L, of the NaOH solution will be needed to reduce the NO,' concentration below the maximum allowable limit.
Agitate the vessel contents and collect a representative sample for analysis. Analyze the sample (slurry analysis 3) and determine the amount of components retained in the slurry to confirm sufficient wasbing has occurred and that ionic species (except sodium) bave not been lost. The amount of nitrate retained should be less than 5 g for every liter of the final total volume (Le. lo00 L). The minor and insoluble components should he within f15% of the values specified in Table 4 .
Transfer the washed slurry to the blend in vessel 1 as shown in Figure 1. This part of the procedure provides instructions to neutralize, precipitate, and wash a mixture of noble metals (Ru, Pd, and Rh). Quantities of the components can be found in Table 5 .
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Prepare The amount of nitrate retained should be less than 5 g for every liter of the final total volume @.e. lo00 L ) . The noble metal components should be within f15% of the values specified in Table 5 . Document the composition of the product slurry.
Transfer the washed slurry to the blend in vessel 1 as shown in Figure 1 .
. . This part of the procedure provides instructions to prepare a mineral slurry. Quantities of the components can be found in Table 6 .
B.
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Place [A] This part of the procedure provides instructions to prepare N%NiFe(cN)6 (Scheele e€ ai.
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To After a pM between 9 and 10 is reached, continue to agitate the slurry for 1 hour at 70°C. If the pH has dropped below 9 after the 1 hr mixing period, add additional NaOH to return the pH to between 9 and 10. Turn heat off, and continue to stir for 12 hours or more.
Perform the washlsolids separation sequence (using a centrifuge and leaving a final volume such that the weight percent solids of the slurry is less than 20 wt%) to lower the amount of soluble nitrate to less than 5 g for every liter ofthe final total volume (Le. IO00 L). The wash solution is to be deionized water. It is estimated based on past preparations, that 2 to 3 equivdent voiumes of water, a total of CE] L, will be needed to reduce the nitrate concentration below the maximum allowable limit. Agitate the vessel contents and collect a representative sample for analysis. Analyze the sample (slurry analysis 6) by dryingh a vacuum oven at 60°C overhight and performing XRD analysis to veri@ that sodium nickel ferrocyanide was produced.
Transfer the washed sIurry to the blend in vessel 1 as shown in Figure 1 . . This procedure produces a form of cyanide equivalent to the form of cyanide in the tanks (verified by XRD analysis). Currently, PNL is verifying that the CN source is sodium nickel ferrocyanide.
If any changes to this procedure are needed, a revision will be issued. Na9 NaOH
1 xfO1
Agitate the vessel and collect a representative slurry sample of the h a l blend. Analyze the sample (slurry analysis 7) to determine the amount of the cdmponents. Major oxides, excluding sodium, should be within &lo% of the values listed in Table 2 . All other components must be with f 15% of the values specified in Tables 3 through 8 . The weight percent solids should bebetween 15% and 20%-Adjust the nitrate, nitrite, and sodium concentrations using the values specified in Table 8 .
Nitrite should not be added until just before use because the nitrite degrades in the slurry. Sodium as NaOH shouId be added last since sodium will be also added in with the nitrate and nitrite.
The chemical composition and the physical properties of the slurry will constitute part of the acceptance documentation. The specifications required for acceptance are outlined in Section 3.0.
B.
C. 
